Introduction {#S0001}
============

The practice of keeping pets is a common and growing phenomenon worldwide. Although the numbers and species of pets kept vary across countries and cultures, dogs and cats are arguably among the most popular, with roughly 90 million pet dogs and 94 million pet cats living in the USA alone.[@CIT0001] In recent years there has been a growing scientific curiosity about the impact that companion animals have on the lives, health, and psychological well-being of humans. Human--animal interaction research suggests that humans often form strong attachments to their pets.[@CIT0002],[@CIT0003] In some cases, pet ownership has been associated with greater physical and emotional well-being in both adults and children.[@CIT0004],[@CIT0005] A growing number of studies point to possible therapeutic benefits of human--animal interactions.[@CIT0006] It is important to note that, to date, the majority of research in this field has focused on relationships between pets and adult human owners and consequently potential benefits to children have often been extrapolated from research conducted with adults. However, children are often credited with instigating pet acquisition, and in many countries, households with children are more likely to have companion animals than households without children.[@CIT0005],[@CIT0007] Therefore, childhood pet attachment, both the psychological basis for the relationship and the impact that pets may have on child development and well-being, is an important area for further consideration.

Origins of attachment research {#S0002}
==============================

The origins of attachment theory developed within ethology, with a focus on the evolutionary and biological foundations of mother--offspring relationships. The function of attachment, as a mechanism by which offspring came to seek out the proximity of their caretaker, provided opportunities for offspring to obtain food, warmth, shelter, and other resources during an especially vulnerable period of life.[@CIT0008] The critical nature of these attachment bonds to healthy social and cognitive development, however, was later brought to light by laboratory studies, such as those conducted by Harlow and his colleagues, starting in the 1950s. This included research on the effects of social isolation on primate behavior. For example, in one study infant rhesus macaques were separated permanently from their mothers at different ages (60, 90, or 120 days of age) and placed in one of two housing groups: infants housed alone or in pairs. The infant monkeys in all groups showed a "protest reaction" and agitation during the first 2 days of separation.[@CIT0009] Following this study, similar protest reactions have been noted across a wide range of primates,[@CIT0010] including human children.[@CIT0011],[@CIT0012] Suomi et al also found differing post-separation behavior among the infant monkeys according to social housing conditions.[@CIT0009] In the week following separation, compared to monkeys housed in pairs, monkeys housed alone displayed lower levels of locomotor behavior and higher levels of self-clasping behavior and disturbance activity, such as producing screeching or cooing vocalizations, or engaging in stereotypic behavior, such as rocking. Monkeys that were reared alone from birth displayed these same behaviors at similar levels to the monkeys that were first reared with their mother, then separated and housed alone.[@CIT0009],[@CIT0013] These findings provided critical evidence that social exposure and the formation of attachment bonds early in life were important to psychological development and behavior in ways that extended beyond the acquisition of food, warmth, or other resources critical to survival.

Early research also pointed to other developmental benefits of the attachment bond. In another study, infant rhesus macaques, which had previously been imprinted onto a wire-cloth monkey replica, were placed in a strange situation known as the open-field test.[@CIT0014] In this test, each monkey found itself alone in a novel environment full of objects and toys that could be explored. Across 3-minute sessions, monkeys displayed strikingly different behavior in the presence and absence of the inanimate wire-cloth surrogate. Harlow found that the monkeys not only sought out contact and comfort from the wire-cloth surrogate, but could also use the surrogate as a secure base, or a point of safety from which they could explore the environment. In the absence of the wire-cloth surrogate, the monkeys emitted distress vocalizations and displayed behaviors such as freezing.[@CIT0014] Therefore, attachment security not only facilitated stress reduction, but also promoted exploration behaviors critical to an infant's ability to learn about the environment through experience, an important step for developing independence.

Human attachment research {#S0003}
=========================

Many of these same questions have since been explored within the human infant--caretaker relationship, under both experimental and naturalistic conditions.[@CIT0008] In 1970, Ainsworth and Bell examined child--caretaker attachment behavior by adapting the open-field test[@CIT0014] into what is now known as the Strange Situation Test (SST).[@CIT0015] Ainsworth considered all infants to be attached to their mother; however, infants displayed various styles in how they enacted this bond. As in the non-human primate literature, a secure attachment was said to allow a child to use their caregiver as a secure base from which to explore novel environments, providing a source of comfort to retreat to in a threatening situation and facilitating a contact--exploration balance.[@CIT0008] Individuals with insecure attachments were not able to use their caregiver in this manner. Many decades of research established four primary styles of attachment: secure, insecure--ambivalent, insecure--avoidant, and insecure--disorganized.[@CIT0016]--[@CIT0018] As seen in [Table 1](#T0001){ref-type="table"}, these styles are based on patterns of behavior exhibited by a child toward their caregiver, specifically focused on relative rates of proximity-seeking, contact-seeking, distress, and exploration after their caretaker returns from a brief absence.Table 1Definitions and criteria for the four primary styles of attachment[@CIT0016]--[@CIT0018]Secure base designationAttachment styleAttachment style definitionsSecureSecureChild is comforted by caretaker's return after a brief absence. Child positively greets caretaker and seeks to be in contact with them, returning to play and exploration soon afterwardInsecureAmbivalent\
(resistant)Child displays contradictory behavior in response to caretaker's return. Child may engage in excessive proximity- and contact-seeking toward their caretaker while showing persistent distress and being difficult to sootheAvoidantChild avoids caretaker during reunion. Shows disinterest in caretaker's whereabouts during separation and may explore whether or not caretaker is presentDisorganizedChild displays contradictory behavioral patterns, undirected movements and expressions, including stereotypies. Disoriented behaviors include approaching with head averted, freezing for long periods of time, or displaying a dazed expression

Although most children fall within one of the four main styles of attachment, with the greatest proportion displaying a secure attachment to at least one primary caregiver,[@CIT0017],[@CIT0018] in some cases children exposed to conditions of instability, deprivation, or abuse have been found to display patterns of attachment behavior that do not fit the main styles of attachment shown in [Table 1](#T0001){ref-type="table"}. For example, researchers examined adopted children originating from the UK and adopted children who came to the UK from Romanian orphanages.[@CIT0019] Children in Romanian orphanages were exposed to deprived conditions which included being constrained to cots, extremely limited contact with caregivers, a lack of toys, and washing that consisted of being hosed down with cold water. Researchers found striking physical and cognitive differences between these children. Upon entry to the UK, children from Romanian orphanages were severely developmentally impaired compared to their UK counterparts, with half of the children 2 years of age or under scoring below the typical third percentile on height, weight, head circumference, and cognitive level. Children who came from Romanian orphanages to the UK prior to 6 months old showed a higher degree of cognitive recovery at 4 years old compared to children who stayed in the deprived conditions past 6 months of age, suggesting a sensitive period effect and highlighting the importance of early intervention for socially deprived children.[@CIT0019] Researchers then followed up the children at age 6 to measure attachment behavior using parental reports and an SST modified for use in the home.[@CIT0020] The results indicated that the pattern of behavior seen in children from Romanian orphanages did not fit the typical categorizations of attachment behavior and thus constituted a distinct behavioral pattern. This pattern, known as disinhibited attachment, is characterized by several behavioral features including a lack of differentiation in social response to adults, such as a greater likelihood to follow strangers, and a lack of parental social referencing in aversive situations. Marked disinhibited attachment was rarely observed among the within-UK adoptees and was significantly more common among the Romanian adoptees.[@CIT0020] In all, the results of this research indicate that early rearing experience is strongly associated with attachment to the caregiver, and social deprivation leads to the formation of insecure and socially inappropriate attachment behavior.

Childhood attachments, including those formed when the child is an infant, are thought to be predictive of a wide range of long-term outcomes. For example, having at least one secure attachment figure has been associated with positive social interactions with future partners,[@CIT0021]--[@CIT0023] decreased anxiety,[@CIT0024] improved higher-order cognitive processes primarily associated with activity in frontal areas of the brain, such as working memory and inhibition,[@CIT0025] and less conflict in interpersonal relationships, including marriage and parenting.[@CIT0024],[@CIT0026]--[@CIT0028] Insecure attachments have been associated with increased aggression,[@CIT0029] increased likelihood of anxiety disorders,[@CIT0024] and increased inclinations toward independence (sometimes to the detriment of interpersonal relationships).[@CIT0022],[@CIT0028] Therefore, the formation of a stable secure attachment to one or more individuals in a child's life may have important behavioral, psychological, and developmental implications.

While in many cases a child's primary attachment figure is their parent or caretaker, the importance of attachment bonds to the development and social cognition of humans may explain why it is common for children to form attachments to multiple people, something that is especially likely after the age of 18 months.[@CIT0030] Secondary attachments are often established with other adults, or in some cases siblings.[@CIT0031] However, the growing literature on human--animal bonds raises important questions about whether attachment to pets could also have a beneficial impact on child development.

Human--pet attachment {#S0004}
=====================

In recent years, the bonds formed between humans and their pets have more frequently been regarded as attachment relationships[@CIT0032],[@CIT0033] that often benefit both the animal[@CIT0034] and human[@CIT0035]--[@CIT0038] in terms of health and welfare outcomes. To date, the majority of this research has focused on adult human--pet attachment, and consequently attachment to pets has most commonly been evaluated through self-report surveys, such as the Lexington Attachment to Pets Scale (LAPS),[@CIT0039] that are designed to assess relative attachment strength as opposed to the attachment style categories described in [Table 1](#T0001){ref-type="table"}. These surveys have allowed for the evaluation of possible relationships between variables, such as the owners' perceived attachment toward their pet, and the quality of care provided to the animal or the quality of human--animal interactions experienced.[@CIT0040]--[@CIT0042]

It is noteworthy that across a wide range of surveys many owners report feeling a very close attachment to their pets, sometimes reporting greater levels of attachment to their pet than toward other human members of their family.[@CIT0002],[@CIT0003] The grief that individuals report feeling at the loss of a dog is often profound and debilitating and has been equated to the loss of a child for at least some pet owners.[@CIT0043] The LAPS has also been used by researchers to understand how and why attachment levels may differ between different populations of owners. For example, Bagley and Gonsman found that the length of time an individual owned a pet and the more pet experience the owner had were correlated with higher attachment levels.[@CIT0032] Other studies have found that family dynamics, including the number of family members in the household and the number of children in the household, can influence how attached the owner reports feeling toward the pet.[@CIT0038],[@CIT0040],[@CIT0044] While the human--animal attachment literature is growing rapidly, far fewer studies have focused specifically on childhood attachment to pets. While for young children, behavioral attachment tests that would place the pet in the role of a human caretaker are possible, often child--pet attachment studies have instead utilized the self-report (or parent report) method established in the adult human--animal bond literature, often looking at behavioral indicators of attachment or attachment strength instead of attachment style.

Across several studies, children have been found to exhibit at least some attachment-related behaviors toward companion animals, including protesting about separation and seeking proximity and comfort when reunited.[@CIT0007] Some have suggested that children with insecure attachments to human caretakers may be more primed to seek comfort and gain support from dogs, compared to humans, under stressful situations.[@CIT0045] Furthermore, a study by Julius et al utilized the Separation Anxiety Test (SAT) and found no correlation between children's attachment representations toward people on the SAT and their attachment representations toward their pets (assessed via questionnaire),[@CIT0046],[@CIT0047] suggesting that pets may provide social support even when children do not feel securely attached to other humans.

Therefore, while some studies looking at attachment-related behaviors in humans with respect to their dog have been conducted (looking at behaviors such as separation distress and greeting upon reunion),[@CIT0007] assessments of human attachment toward dogs have typically been conducted via survey, a method typical for assessing human--human attachment relationships in older children and adults, but different from the kinds of behavioral attachment tests more commonly conducted with human infants and their caretakers. Conversely, studies of dog attachment toward human caretakers have utilized the behavioral attachment tests developed in the non-human primate and human infant literature.[@CIT0014],[@CIT0048] Therefore, conducting comparable behavioral tests that would more directly evaluate child--pet attachment, as a direct comparison to the child--caretaker attachment literature (taking the age of the child into account to determine what the most appropriate comparative assessment would be), may be an interesting avenue for future research.

Child--pet attachment: family and social factors {#S0004-S2001}
------------------------------------------------

One factor that seems to have a significant impact on the strength of children's attachment to pets is the availability of people in the child's life. For example, a study conducted in the UK using the validated CENSHARE Pet Attachment Scale found strong evidence that single children self-reported having stronger attachments to their favorite family pet than children with siblings.[@CIT0049] Another study conducted in Australia by Bodsworth and Coleman demonstrated that children being raised by a single parent were more strongly attached to their pet dog than children being raised in a two-parent family (as measured by parents' judgments of their children's level of attachment using a previously validated Companion Animal Bonding Scale).[@CIT0050]

In addition, children in the early childhood group (ages 3--6) who were being raised by a single parent had significantly stronger attachments to the family dog than the early childhood group being raised in a two-parent family, and a trend toward stronger attachment in the single-parent group for the middle childhood group (ages 7--12).[@CIT0050]

Several other studies have also found interesting effects of age on the strength of children's attachment to pets. Westgarth et al found evidence that in families with multiple children, the youngest child typically had the strongest attachment to their family pet.[@CIT0049] A study from Croatia, which utilized child self-reports on a Child Pet Attachment Scale questionnaire, concluded that the strength of children's attachment to their pets gradually decreased as they grew older.[@CIT0051] Additional evidence comes from a review article by Jalongo, suggesting that children typically score higher than adults on measures of the strength of their attachment to dogs.[@CIT0007]

The relationship between bonding opportunities with humans, and the strength of pet attachment, may be even stronger in cases of childhood neglect or abuse. For example, in a study of 160 children who had experienced abuse, neglect, or traumatic loss, reports of a secure attachment to a pet, especially a dog or cat, were four times more likely than a secure attachment to their human caregiver.[@CIT0046],[@CIT0047] Further research on the impact of childhood neglect on attachments to companion animals has been conducted only in adult populations. One study found that among a sample of college students, women who reported having experienced neglect as children reported moderately stronger present-day attachments to companion animals on the Pet Attachment and Life Impact Scale (PALS) than did women who had not been neglected as children (this correlation was not found among male participants, who also reported slightly lower levels of attachment to pets overall).[@CIT0052] It is worth noting that gender differences in reported attachment to companion animals were found in the sample of college students aged 18--62 years,[@CIT0052] and in at least one other study,[@CIT0051] although not all studies have reported gender differences.[@CIT0049]

Similarly, several studies of adults have evaluated the relationship between companion animal attachment strength and experiences of dissociation, defined as "a separation between processes that are normally integrated, such as events, emotions, and memories," which may result from severe trauma (especially childhood abuse).[@CIT0053] For example, a study of college students by Brown and Katcher found that the adult subjects' levels of dissociation were positively correlated to their attachments to companion animals.[@CIT0054] The results of a study by Barlow et al supported that finding, with two groups of college students identified as having low versus high levels of dissociation; they also found that a separate sample of women with clinically diagnosed dissociative identity disorder (DID), a condition where an individual presents with two or more distinct personality states or identities, had significantly stronger attachments to companion animals than both of the groups of college students, as measured by the Pet Attachment and Life Impact Scale (PALS). No men with DID took part in the study.[@CIT0053] Assuming that dissociation and DID may be associated with childhood abuse, the evidence suggests that adults who experienced abuse as children may be more likely to develop stronger attachments to companion animals, possibly as a result of unmet needs they had as children for healthy relationships with humans. However, no studies to date have evaluated the strength of the attachments that victims of child abuse exhibit toward companion animals while the victims are still children, or to what extent a strong attachment to a pet may buffer negative effects or aid in therapeutic interventions for child abuse survivors. These may be important areas of study in the future.

Child--dog attachment: canine behavioral factors {#S0004-S2002}
------------------------------------------------

Research indicates that the circumstances of children's lives and the people around them are not the only factors influencing children's attachment toward their dogs. Jalongo asserts that a child's attachment to their dog is likely to be stronger when they are involved with the dog's care and understand its needs.[@CIT0007] Hall et al provided further explanation for this correlation when they demonstrated that children feel stronger attachments to dogs that are responsive to their social communicative cues.[@CIT0055] In their study, 99 children aged 7--12 years participated in a gesture-following test with their dog to measure the dog's ability to utilize the child's pointing gesture to choose the correct can in a two-object choice task. Success with the gesture-following test was positively correlated with the strength of the child's attachment toward their dog (as measured by child self-reports on the LAPS, completed prior to the gesture-following test). They also found that dog--child dyads scored higher on the gesture-following test when the child was responsible for the dog's care at home (ie, feeding, walking, and grooming). However, they found no evidence that stronger feelings of attachment toward the dog was directly related to their involvement in the dog's care at home. Rather, it seemed that caring for the dog made the dog more responsive to the child's communicative cues, and the greater responsiveness made the child feel more attached to the dog.[@CIT0055] Jalongo also suggests that mutual responsiveness between the child and dog builds stronger attachments between them, as do more shared activities and more time spent together.[@CIT0007]

The hormone oxytocin may also play a role in the quality of the human--dog relationship.[@CIT0056] Research has suggested that owners whose dogs gaze at them for longer periods of time during experimental interaction sessions have higher oxytocin levels and also report a more positive relationship with their dogs compared to owners whose dogs spend less time gazing at them.[@CIT0056],[@CIT0057] To date, no studies have examined the role of oxytocin in relationships between children and dogs, or humans and pets other than dogs, although these would be interesting areas of future study, as oxytocin is an important component of social bonds in many species, starting from birth.[@CIT0058]

Potential benefits {#S0004-S2003}
------------------

Relationships between pets and people have been shown to have at least some important physiological and psychological benefits. While many of these effects have been reported in studies focused on adult participants, research conducted with children has shown similar trends. For example, in adults, the role of pet ownership (particularly dog ownership) in reducing the risk of cardiovascular disease has been well documented.[@CIT0059] Another study found that attachment to pets was related to lower systolic blood pressure.[@CIT0060] A more recent finding indicates that there is a correlation between level of attachment (as measured by the LAPS) and reduction in heart rate among cat owners after interacting with their cats.[@CIT0061] The presence of, or even thinking about, a pet dog has been found to result in the secure base effect and lower blood pressure levels during a difficult cognitive task designed to cause elevated stress when compared with controls. Importantly, in this study, the ability of pets to function as a secure base and safe haven for their owners was related to the security of the attachment relationship reported by the owner.[@CIT0062] Animal-assisted activities have also been shown to be effective in treating and managing depression.[@CIT0063]

Research on relationships between children and their pet dogs, and relationships between children and animals that they engage with as part of animal-assisted interventions (AAIs), have both demonstrated that companion animals are a source of physical and emotional support for children.[@CIT0004],[@CIT0005] People have an innate need for physical touch from others, but sometimes people are not comfortable being touched by, or touching, other people, and in those cases dogs and other animals may provide the safest, most intimate, and most comforting physical touch that people need to develop social connection.[@CIT0045],[@CIT0047],[@CIT0064] Dogs are perceived to be accepting, non-judgmental, and stable sources of unconditional love.[@CIT0004],[@CIT0007],[@CIT0052],[@CIT0064],[@CIT0065] In addition, the perception that dogs are more forgiving than people, present their feelings authentically in the moment,[@CIT0007],[@CIT0064] and do not care about a person's history can be grounding and calming.[@CIT0064] Studies have shown that interactions with animals can cause children's blood pressure and heart rate to decrease,[@CIT0047],[@CIT0064],[@CIT0065] and for those recovering from trauma the presence of animals may be especially beneficial for lowering their state of hyperarousal.[@CIT0064]

As both pet ownership and AAIs have grown more common, evaluations of child--animal interactions across a variety of settings have begun to take place. While some benefits of the relationship between a child and companion animal may be similar across contexts , other factors may vary depending on the type of relationship and frequency of interaction (eg, a pet living in the home versus limited visits to a therapy animal). While it seems likely that stronger attachment relationships would form with owned animals, it should be noted that more research in this area is needed and this assumption warrants empirical testing as more scientifically based AAIs are developed.

### Potential benefits of childhood attachment to animals in the home {#S0004-S2003-S3001}

In cases when humans may not be available, pet dogs can be relied upon to be available to provide comfort and security.[@CIT0004],[@CIT0005],[@CIT0007],[@CIT0050] For children who have a hard time trusting people, including members of their family, it may be much easier for them to readily trust a dog.[@CIT0045] Pets may also provide valuable companionship for children experiencing conflict among family members. For instance, a study using the Network of Relationships Inventory found that 12-year-old children experienced less conflict with their pets compared to siblings and experienced greater relationship satisfaction with their pets than with their siblings.[@CIT0066] There is also some evidence of a correlation between children's level of attachment to their pets and quality of life, as well as overall satisfaction with life.[@CIT0067]

Many researchers have also asserted that pet dogs have a significant impact on children's development by providing an opportunity for the child to care for a dependant. Having the opportunity to care for a dependant fulfills the child's need to feel important and needed, and to have a purpose.[@CIT0047] A study on survivors of child sexual abuse stated that companion animals sometimes provide a reason for child abuse survivors to live.[@CIT0004] Another study indicated that caring for a pet was "positively correlated with feelings of importance, social competence and self-esteem."[@CIT0051] Bodsworth and Coleman suggest that when a "preadolescent perceives that \[they have\] successfully cared for the dependent animal, this in turn leads to feelings of achievement" and helps them to develop their self-concept.[@CIT0050] Caring for a dog can teach a child responsibility and give them a sense of capability.[@CIT0050],[@CIT0064] Nancy Parish-Plass, a practitioner of animal-assisted psychotherapy, argues that in both family contexts and therapeutic contexts, interacting and developing a relationship with an animal helps the child to feel accepted and trusted, and gives them the empowering opportunity to be in control, which for victims of abuse in particular could be very impactful given that they may have developed a pervasive feeling of helplessness in their lives.[@CIT0064]

### Potential benefits of childhood attachment to animals outside the home {#S0004-S2003-S3002}

For children who have significant unmet social needs, such that it has taken a toll on their social development, there may be great potential in intentionally utilizing dogs in therapeutic approaches. As previously discussed in the section "Human attachment research", deprived and abused children often have setbacks in their social development, including significant impairments in their abilities to empathize, to accurately interpret others' intentions, and to appropriately regulate and express their emotions.[@CIT0064] There seems to be strong potential in utilizing dogs to help with the treatment of neglected and abused children, given the evidence that they may be more likely to trust and develop stronger attachments to dogs,[@CIT0005],[@CIT0045] and that pet attachment promotes healthy social development, social competence, increased social interaction, improved social communication, and social play behavior.[@CIT0005] Companion animals can help children to learn to express and understand non-verbal communication and decipher intentions, which leads to improved emotional understanding and expression.[@CIT0064]

Some child-focused interventions looking at potential benefits of developing attachment to animals have shown great promise. For example, Balluerka et al conducted a study with 46 adolescents who had traumatic childhood experiences and at the time of the study exhibited mental health issues and resided in residential care facilities in Spain.[@CIT0068] The participants, aged 12--17 years, were divided into two groups, with 25 adolescents comprising a control group and 21 adolescents participating in an animal-assisted therapy (AAT) program on 2 days per week for 12 weeks. The AAT program primarily involved interventions with a horse (of their choice) and also with a therapy dog, as well as occasional guided interactions with cats, goats, sheep, pigs, and chickens. Using the CaMir-R questionnaire, which measures participants' mental representations of attachment, the researchers found that the participants in the AAT group had higher scores in the dimension of secure attachment compared to both their baseline scores and the control group. These results demonstrate that the development of a therapeutically based relationship with an animal has the potential to "reformulate \[adolescents'\] style of attachment and social and emotional functioning."[@CIT0068] No studies to date have evaluated the impacts of acquiring/owning a pet on similar measures of mental representations of attachment in youth who have experienced abuse, neglect, or trauma, but the aforementioned positive impacts that dogs can have in children's lives, especially when the children have unmet needs for healthy social interactions with people, suggest that this would be a worthwhile area for further research. However, to date, many of the benefits derived from human--animal interactions have not been contingent upon ownership. Some studies have suggested that it is the strength of the attachment between a child and a dog, not ownership, that is a stronger determinant of potential benefits.[@CIT0005]

Potential risks {#S0004-S2004}
---------------

Despite the supported and hypothesized benefits associated with attachment to pets, it is also important to consider potential risks associated with human--animal interactions and bonds. One survey-based study found that elderly adults with higher levels of attachment to their pets reported higher levels of depression compared to elderly adults who had lower levels of attachment toward their pets.[@CIT0069] Individuals who reported stronger attachments to their pets reported grieving more strongly upon their pet's death than those with less strong attachments.[@CIT0070] Those with greater attachment anxiety also experienced more severe grief upon loss of their pet.[@CIT0070] Attachment anxiety is characterized by disproportionate worry over the loss of or rejection by an attachment figure. As the authors of this study explain, this finding can be understood in the context of Bowlby's work, which suggests that adults with anxious attachments will exhibit more difficulty with regulating emotions during the loss of an attachment figure.[@CIT0070] Another study found a similar relationship between attachment and grief over the loss of an assistance dog,[@CIT0043] a factor that may be increasingly more relevant for children as the rate of placement of assistance dogs with children increases (eg, autism assistance dogs). However, despite experiencing this grief, many owners reported that they did not regret the strength of the bond they had shared with their dogs.[@CIT0043] While these factors have not been studied with children, they are important considerations for evaluating the overall psychological outcomes of childhood pet attachment, especially given that the first experience many children have with death is through the death of a pet. Moreover, the psychological risks of pet loss for children who have experienced abuse, neglect, or trauma may be even greater. Some have suggested that the grief response to the loss of a pet can be comparable to the loss of a human loved one, and research has shown that people with traumatic childhoods are at risk for abnormally severe grief responses to the loss of a person, including "negative physical and psychological outcomes such as serious illness, suicidal ideation and impairments in quality of life."[@CIT0004]

Other potential risks of child--animal interactions include adverse effects of allergies and increased risk of illness due to exposure or cohabitation with animals. For example, while the role of pets in transmitting pathogens is relatively small, the populations most at risk include children under the age of 5 years,[@CIT0071] making such considerations of particular importance when discussing relationships between children and their pets. Allergies to pets are another consideration. For instance, increased visits to healthcare providers and other associated costs for asthma treatment among adult dog-owners who have allergies to dogs results in an increase of \$0.5 to \$1 million per year in healthcare costs in the USA.[@CIT0072] Another study demonstrated that indirect exposure to cat allergens, via other students, increased asthma symptoms in children with asthma who were allergic to cats but did not have a cat at home.[@CIT0073] Although there has been some debate in the literature regarding whether exposure to pets increases children's likeliness to develop allergies to pets, it is generally agreed that exposure to pets in infancy either decreases or does not change the risk of pet allergies later in life.[@CIT0074] Therefore, pet-related illness is a complex issue and in some cases animal exposure or ownership may provide benefits to some and pose risks to others.

Another risk of child--animal interactions is the risk of injuries and bites. Overall, approximately 1.5% of the US population is affected by dog bites each year.[@CIT0075] Children under the age of 15 are among the highest risk groups for dog bites, and within this group, the incidence of dog bites increases in children between the ages of 5 and 9 years.[@CIT0076] However, it should be noted that while the presence of a dog in the household increases the risk that a dog bite will occur, there has been a decline in the incidence of dog bites among children in recent years.[@CIT0075] While no research has explored the role of attachment security with respect to safety-related concerns, there is evidence that initiatives promoting better education about child--pet interactions and an increased focus on establishing positive bonds between pets and household members may help to reduce the risks of injuries and bites.[@CIT0077],[@CIT0078] Meints et al suggest that the misinterpretation of dog body language is a major cause of dog bites, and they advocate for education for both children and parents to better understand dog signaling to help reduce the risks associated with pet ownership.[@CIT0079]

Conclusion {#S0005}
==========

While the importance of stable secure attachments in childhood has been recognized for many decades, only recently have attachments to pets been considered as a possible part of this equation. The research would suggest that for both adults and children, attachment to pets (especially dogs and cats) can provide social support and may contribute to a wide range of physical and psychological benefits.[@CIT0004],[@CIT0007],[@CIT0052],[@CIT0064],[@CIT0065] Age of the child may be an important consideration when evaluating the degree of impact or kind of support one might expect from such a relationship. For example, while a slightly higher risk of illness or injury may exist before the age of 9 years,[@CIT0076] in at least some cases risks appear to be lessened when the timing of first exposure and better education about safe interactions with animals are considered.[@CIT0074],[@CIT0077],[@CIT0078] Therefore, attachments to pets in young children may still provide benefits, assuming that proper precautions, and supervision, are provided. Conversely, older children may be more likely to provide care or engage in joint activities with their pets, which could increase the likelihood that they become the caretaker in the attachment equation. This could have its own set of outcomes and potential benefits, which could be similar to or different from the support that younger children experience through attachment to their pets. While it seems likely that during the period when initial attachments to human caretakers are occurring, early in infancy, direct or independent interactions with pets may play a more limited role or even introduce more potential for risk (eg, allergies, injury) than benefit, more research is needed to understand how the risks and benefits of child--pet interaction and attachment change across developmental stages.

Multiple factors are associated with stronger child--dog attachment relationships, including the availability of adult human attachment figures, number and birth order of siblings, history of neglect or abuse, and how responsive the dog is to the child's actions. While there is still much research to be done in this area, studies conducted to date seem to suggest that a solid foundation for further scientific discovery in this area exists, and that child--pet relationships may be an area of growing applied importance given the large and increasing presence of pets living in homes with children around the world. In addition, the growing number of AATs and interventions aimed at children add to the critical need for more scientific research aimed at this population specifically. More research exploring the psychological underpinnings and mechanisms associated with childhood attachment to pets will also facilitate a deeper understanding of why and how these relationships form, and how similar or different they may be to attachment relationships shared between children and other humans.
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